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(54) VITERBI DECODER AND BITERBI DECODING METHOD 

(57)Abstract: | 
PROBLEM TO BE SOLVED: To prevent deterioration in ' 
processing performance due to the number of times of 
memory accesses to a path memory in the case of 
trace-back processing and to reduce a capacity of the 
path memory. 

SOLUTION: An ACS processing section 13 estimates a 
most probable path in each state at a present time on 
the basis of a path metric calculated by branch metric 
processing for each unit time and a path metric up to a 
preceding time stored in either of a couple of path 
metric buffers 18a, 18b, rearranges maximum likelihood 
decoding information up to the preceding time stored 
either of a couple of data buffers 1 7a, 1 7b on the basis 
of the estimated path and writes the rearranged 
information to the other, updates the path metric stored 
in either of a couple of the path metric buffers 18a, 18b 
and writes the updated path metric to the other. A trace 
back processing section 14 retrieves decoded data on 
the basis of the path metric stored up to a present time 
stored in the path metric buffers 18a, 18b and the maximum likelihood decoding information up 
to the present time stored in the data buffers 17a, 17b. 
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1 

vmmmomm) 

**h**iEttr*fc»© l^f-^^ri, 
«n»jai*-c©/<x^ h y » ^aBBwas-c©'**-* f y 
* ***h*ftE*r &fc»© i h y ? 

777^ 

1 #(4B#BJ»c, $iE77>^ h ^ J: 

»jftsa?ftfc:77>*^ h y ^ *±iwei h 
y ^A^7T©-*{cEttsn/t«r^J*"c©^^^ 

6Li^x£tg5£l/T> c^xKg^TfffB l >ttcD 
f - ,77 o-^ccfetfts n/cBjiisxii* v<o&m 

***str*t:a#{t«fi. 

iir&A* x (Oftfca-t^ - * <R«w*iatt s n 5 c <t * 
i e»m> ^ * zmmm&o 

mtthimm ib«©* *tra*wfc«B. 

[M*g(4 ] 8JB#^63H«FS0*r© l flUMSlfflcca 

h y dncS-^r. 3iB$gij©S«a8«:*jws«ttt^ 

h'J^yi-;77 ©— #KEtft £ n/cA'x yHJ?« 

(S*tc»* i&fc A c S MSx 
ml&^M V y ?*'<?7yteEtt3ftfcJBB#SJ*r© 

b l ) v 9 tlUE?*-*'* v 7 y CCEttStl^BS 

5 ] mfBBT*- * ^ ,77 «c». a^a^tsffl 
<b u r s^^©»*a# -f - **»mwEtt $ c t * 
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2 

i0r#^^©««^»IHH^Ett3n5C<S:4» 

ft 1 1 h »#js 4 ibis© t- * e a-^H t^ffi. 

[0 00 1] 

o/c tr ^ tra*Hb«afc <* tr * t-a^-ft^ffi^ n 
WiUb-t s c t z tr * ea^bSSSfc <t o* t: ^ br 

10 [0 00 2] 

r, tfdrtra#««*ii*W#«:«ra«*a#So- 

was o c t & h &mm *) o % i ^jift^K * ^> oeii 

^;i/^n-fey* (DSP) -c«HS3ti/ct^t:a#« 
20 ffiLS i t&zo^- K2xrrtToTi>fctf*t?a#fb 
[0 0 0 3 ] c cr, raiBCc^-6©^«ffl14fi6"C*i. 

30 ai4*«*«)6tiri^. 

[0 0 04] Bffi*#B?[L&#6. se*©tr^^a^b 

sa^^tr^ta^b^ffi^ttw-ra. H9««*ii 
*«F^bsiB*7sr^p^^ia, hi oitmQommo 
imzmti&wm, mi itm9o&movtfm®*^ 
-rrnim* hi 2ttH9©«K©n^y^«Ei*^'ri« 

. H 1 3 KH 9 ©ftBO^jSa^O-WSr^fSiW 
H. H 1 4ttti6*©f ^fcra^bSB*^-r^o v ^ 
H, HI 5&H1 4©^ , X^*y?:l?»C^Typ^^ 
H. HI 6«h ^ffiCCcfc^a-^ttf^in'rtS 
40 88B»*S-r»WH» H3«y7>^^ h y ^«m* 

Tn-T^P-^i-- H17^ACS (Add Compare Se 
lection) ^I^-r7P-ft-K H18&hU--~ 

[0 0 0 5] ^*^a#<b<k#«:<c^«*a* 

(huyx) ^ibor^^yXAccocirsiwra. 

H9J«ttW*lB*tc-r&/c«>«c 1 fW^t»l 
/ 2 oa^ii^^f b*ff ^ b^B^:^ U T I ^ . 
«*ii*W#fb«B8 ltt. 3t'-;h'>7FU^^R 
1 (A^i -n^6JB«:t» h ri j , T2j. r 3 j <h 

50 ?h) t2^mmmmmmw&c\ . c2<tr-fli^5 



(3) 

3 

*irt»*. m\mmmmm 1 3t-;h^hu 
^x*r lcD^tr^ h r 1 j , r 2 j . r3jococ>r 
(OBff6W»Hffl«t#LrtH*{i^o u t l turmti 

u 8FAinaHifnaisc2«. 3tr? hv? hu^x* 

R 1 h r 1 j <t tf? h r 3 J tCOl>T0gffl&W» 

[0 00 6) CCt, 3 \Zv hfy h U^X*R KOtT 
v h r 1 j Kg«SftTl>*1#«bry h(Dffi£a, * 
h T2j tcBasnri^HMK^-y h©«*biU 3 
tr ^ h £/7 h u i^x jr R l Kgr/ctt it'->h ©flMfcPA io 

snae* h©ttra. t'^h r i j a^mcc. A^sft 
l tr* hOflWL ha, btttO. itr*h 

GfflMRtf * h#A*Sftfc£*©a#i^fWUSB8 
1 ©ttJMSXtt. ( a , b ) ( X = 0 , 

1, 2. 3) <fcttS. c©»^, HI 0tC7S-rj:9«: 
s0 = (0. 0 ) 

s 1 = (0, 1 ) 
s 2= ( 1 . 0) 

s 3 - ( 1 , 1 ) 20 

<d 4 faovmimtEt & c £ £ & * . 

[0 0 0 7] HBBC. JfiJ*fi*«n-C**<!:#C0ttJ8»X 
tt. 2* (n-1) ( "«^*«*7S-r) tgtCi^ 
r-£3 0 01 l AAfMHtf * h ( i 
nji. aA(out2,outl) i, 
©H»*ifiWc*>©-C*&. W*«. #S8s0 (a=b 
= 0 ) Oi*. A*WWtf ? hi or ro j ifiAJitZ 

t 

( o u t 2 . o u t 1 ) = ( 0 , 0 ) 
tfitiMSti. tt»s0KW« (tt»»*to6ft 30 
CO . 

[0 0 0 8] mmc, Rt>s0 (a=b=0) 

AMBtRtr? hibr r i j fthttht (o u t 

2. o u t l ) = < l , i ) tfHWjSft. Kflts l eca 
8f4Ci^4. -T&fc^ a#ii#flF-sHb«B8 
l ©«*ii*ff#fbrtt l t'-y KDAAftWtr-^ hcc*f 

u 2t'-^ hotwtrsr h zmt 

fcCiCCfc*. m& t n (n = 1 . 2. 3 • • • ) Kfc 
tf&A^tiWRtr? hCC»U «±<Dttff*tt0iI-rc<!: 

ccj; d . t?^t«rff 5©#a#ii#ft#fb©7;i/=fyx 40 

I 0 0 0 9 ] H 1 2 ««*ii*W^fc«B 8 1 ra^ii 

«H±n¥tfft*) A*1»«tr» hi or r o j 

#A^3*ifci§££^IST\ A^fiWRtf * h £ Ul # 

Artstifc»£*£jar, ^ft-ejvso-c**. ccoi: 

SJCUrttWbSftfcf*-***, 5>#Ai:7~cDITIE 
ffe##ftftrfc <K Wittftf* t'fg^ftcci: f3«t»^ 

* c i r ftaitosi > -f - * £ R»-r Ki^t^, so 
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[0010] «#i&*tratb«B8 l fcj; 

{tstifc^-**e*i^a#{k««i 3 wvzz'^ 

it ( h «rfT^«d©TiU=f«JXA«CO 

t»r*w**. cct a#ii#*HHb«B8 lotnJW 

«t»*1*«s0 (a = b = 0) <!:U (1. 1, 0. 
0. 0, 1. 1 ) ©HHTtStttr* VWXflZMctt* 

tfc«r»»Lrfl»{b*fr5. a#&&f? 
mmm. 8 1 uMsnoflm ? h = 1 #a* s n a £ , 

fJF#fb*tToT2fc^ KDfl^bf*-* ( 1. l)*ffl 

re ££<**). ttmtr-z 

(11, 10, 10, 11, 0 0, 11, 10) 

fWftf*-*©*! h (f&5t?7 hB) icxy-ifi 

( 1 1, 1 0, 0 0, 1 1, 0 0, 1 1, 1 0) 
©^-^Hl 4-C^Sn^^^^a^bSSBl 3 ICC 

5f^a#it«aitt, ^7>f>hy^»ii, acs 

(flfl»->J:fc»-»iSfR) fflffii h L/-X^7 
ffl) , HI 7 (ACSM) , HI 8 (hU-^<^ 

[0012] ( i ) -t^** h »; 7 sftm# 

h U7 ^fflaffll 2tCA*-TSi. 
5=-^ h I/ ^fffimSBl 2"C«, H3CC^-rxf-77'S3 
l-S3 8tC*$C»r, mnt [n - 1 ] ^6B#fJ t n© 

l ^{iB^^ii^pj^^^-cc^^-xcco^r , ^ 7 > 

^h'J^*itSl, ACSffifflSIJl 3 3CCUJ^-TS. 

^ttftcctt. Wffjt i ec*ji»r« : ^bf ? -^ ( l , l ) 

£g{rf£<t, «F?fJt KDtttBsO (H3©«»X = 

o ) teas qjttftitiri$!N t o (D^-x»«ai s o , «a» s 

2©2o-r*&Ci)&«Hl l©h U';^iBHJ:»)M6^ 

[0013] CCC, BSJiJt OOWBs 0J:0a^U/c 
fcl^, ffl*= (0, 0)-C*»), *O4*ttA*=0i 
a*. [HHitc, B#gi]t OOttSSs 2<t0a«fOte»^, 

£#S5«:JfBe-C*S (83©Xf^S3 3) . cn 

e>©u^ (oo, in i^fio/c^{b7 : "-^ = 

(1, 1 ) <fc0^>7^ hV y#&#!toZ (H3CDX 

f^ , s34) a ^7>^hy^tt»rw, friHffi 

^(00, 1 1 ) i^f!L/c^ibr-^= ( 1 , 1) 
<Dt'7 hc:d:C!)MC!)*8«*^-r^5>^aS« (^7>t^ 

[0014] mmt o©«»soj:oawLWJB^tt* 

it'-^h, ^2 tf7 h^«c-ab<co©r^5>^8B(B 




5 

ygg|g|= 0 <b<c^. W±(0«ia«:(6O3o (H3©^£fc 
X=1. 2, 3 ) <DVtm±XlrCr>\,>Xly *) (H3(DXf- 
77S37. S3 8) . 

[0015] (2) ACS (ttIff-lt«HS!R) «B 

-fvy** h 'j 9 ztmicXQtt&L'tc'fvy** h y 

**#ACS*HISIJ1 3 3(CAA1"&i:. ACS^SStf 
1 3 3rtt. HI 7CC^-T^f-7 7*S 7 l^S7 8«Cfo 

c>r. c©?7>^ h y v ^i. ^n««rtcit5Eu/c 

«c«6rr*. attWCCtf. BSSIJt ltDttftsO (^« 
X - 0 ) K*£bJSB&«#SiJ t 0 ©KSSs 0 . ttffis 2 (C 

*sw***i*-e©><*-rf h y ? * (SRS^s^ygan) 

<t. 7^>^ h x ) y ZtSMSbl 2ritgL//c^^>^ 

sbVv* (^5>^E»t) £flnnu n$s»t i £r© 
/nx^ h »; ^£ltJrf& 0 c©»£, BSSHOttfflW 

£. ±«B©A*Wrtti»Mt 0©WBsOJ:03Wl/te 
hy** = 2 (=0 + 2) % B$£H0©$ 
fiSs 2J:9«£Ofc»£tt'<*^ h y = 0 (=0 + 
0) (HI 7©^f 7^S73) o 

[0016] ^tc, *<i*tiO^X{CJ*-r5/<X j< h 'J 

waffiBBt i <oims o©i'jr«: * y^©# 

[0017] C©»^. ±B©A*«"Ctt«F»t 0<Dtt 

s s Ocfco awufc»*«c«/<x-?< h y * * = 2 , nm 

t. 0 ©t*K s 2 <fc 0 0 fcttteKtt^X h y ^ * = 
0 fcafc. B#9I t 0 ©tOB s 2 J: 0 R*3H t 1 ©tt«B 
s OCCjM£L//c£«£ffiU A'X^tV 1 3 5&Cte#£B# 

#j t i (DtRSSs o©x yycc • /*x^*y 1 3 5k*b 

'j7i?i=0 •a^f r -^«8S=0«r»#ii^ (Hi 7 
©Xf*7?'S7 6) . «±©«aa«rffi<D3 0 (HI 7© 
ggfcX = 1. 2, 3) ©tt«£TiCOt»Tt?5 (HI 7 
©Xr 7 7*S 7 3. S 7 4 ) o 

[00 18] (3) hU-^'^MI &H$SJK:fcl> 

r^ftufcft-^bx-^t^r, zfv^** h y 
tea. Acsmmo-Mcomm^mK ±x<D^mm^ 
mmt?-*) tcttux<Dmmw7Mcm&<o#m 
mmm\ 6<o£ncuz>. hu-x^^aau 3 

r. ftHB$9l t tcte^r^xy h y * *#*fc/h3i>tR 

[0019] ItftWKtt. «*BS51 t n ( n = 7 ) Kfc 
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n&±#m<D'i*jt h y ^ **K#aiu ><x> v y » 

fc><X©^X S * y ^©tf ^ > £ c 

S8 5) hi 6©^5«r7ssn5ttfis*a»ur» 
/cc <b**«B£rt c©ttfi8a»«H 1 3 ©ttssa» 
in— c*o. cottaa^oa^-^fiM (hi 6 

(1, 1. 0. 0, 0,1,1) 
10 <b&9, tWbSnSBSO^-^i-a-r^ci^*)^ 

7 s - ir CCa-^T ^Ci *i njffi i 4 S . 

[0020] AcCfc, ±iScoSf*WKDstt^(cfciir«, ft 

^Itf-WM^dl, 10, 0 0, 11, 0 

o, ii, i o©i h) xwmwctK —%mu 
fr5»£«:tt'<*-rf j ey l 3 5©S»teJ:y h u-^^ 
20 cof ^tra#{b^gr«, ^^*y l 3 5«ff;R<Dfi 

^^6^X>^y 1 3 5(D^3^<D^ 

-tttttc^x^^ey i 3 5©fi3 (hu-^^^fi) 
[0021] ft©se*w<fc or m««FBa¥5 - 5 

5 9 3 1 ^«ic^1"0: 5 fc0&»«*'M <?htc$> 
30 tc^-x^ h y > ^a4^6:i>fc:» h^r^Tich4>^, 

a*3nro-5. */c, ffi<Dffl*«ibr«, «ak«» 

6-77845 ^^CCtST J: 5 tc£g$J«*|aj± 

£3fcS*irt>*. «fS8^6 - 1 9 7 0 2 7#^« 

ri^o «ffil¥8 - 1 6 7 8 5 8#&«6Ctt, A 

CS^Sf^, nffl<D^97ri»ieSr^^^*y^ft 
40 ffg-S-SfllJiWSBKStir^*. */c, »H¥9-5 1 
2 7 8-^fifflCCtt, loo^X^^yoKtoOic 1/n 

RS^ffisg^txrc^o 

[0 0 2 2 ] 

tt«:j:s^ir^a[#fb*ffi©»i©miB*«. iH©a 
■^fbteaccfc^a^'x^^y 1 3 

H/-X^^g= 1 6fl (H[^<Dt^ 

50 ^#ftrfflc»6n-5H»W«c«i) i-rst. hu-x 
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•>{7mfttctt&£?Z>tc$> i 4+ 16 = 2 0[3©'<;*-rf 
*y 1 3 5lCtttZ>S*:')TtHzZtfi&&1rZ* C©IH 

[002 3] j^©na.£t2. <**y (^^^-Ji3 
5) gBowfln-c**. *©a*tt> ^^*»J i 3 5 

BtjHE^fr ( H/-^^fi= i 6, #3»»=4) r© 
/«y*U 1 3 5©^ffl;£> 3X4X16=192 (V 

s*irc»*^*y (* + ?5/*-**ytt£*) t?tt**te 

BMIittoro*^ (* + • hJMKCfc 20 

£ : ®ittt£©ffiT> 0 

[0024] 

*jfiaBfcfcttS'<x^*y^©-**y7* 

■fe XBttCC <fc *3 *&att«6*s«TT £ C i Zffi±? hct 
& b* * t«#lb«Kte J:iy * tra#fb#ffi3K«c:3 > 

[0 02 5] 30 

[■■*w*-r&fc*©*«] *$MH©tf*ea*Hb* 

m«&*ft*ftiBtrrsfc«>© l »©?*- 7 r 

h u y ^**^«etiiE»r *fc«>© 1 h y » 

zmmmc&^nztitc^yy?-* ^ y **£iWB 40 

ffttv<D'<*jt h U » *(c*-3ir>T. a>#Jfl©*R)B«: 
fcWfcataa^uw^fcjBEbr, c©/*x«:»-3 
c^rfjiB 1 at©**-*'*? 7 t©— *«:istft3ti/cS}B$ 
]3l$r©ia*ffi^«ffi*atcj f Sirfl6*cc»#iio<!:<h 
tec, iiMEiJ*©^*^ h 'j 9 9'<9?t<d— ^cctats 

<*ft/t;>*X^ r U 7 **:Ig»rOTf6#te»*j£tf ACS 

S>SSPJ*"C©'*x-rf h y ^ ? tmzr- $ ? y r 



#158 2000-196468 
8 

[0026] ±fe$i#cc j: 0, acs «*a©#ttS(c > 

c©/c#>, hu-x^?^«a , c«ai»J!i*'c©^ 
xy h y » ^cc*^t»r3S«aa*-c©«*a^lta«:r 
^■fex-r5©*-ca-^-raci^-c**. 

[0 0 2 7 ] *fc. f-f'^^TlClt 
[0028] 

[&W©9GK©fl£JI] Hffl*»lHbr*#BW©* 
«5©*JB*»W-r&. 0 1 tt**9J«:fifcS t'* tlS^Hb 
ggO-IBFJ^t^O'^S, H2ttHl©f f - 

[0 0 2 9 ] hi *«M«C«4e*^tt 
*Hb8Bl ltt, H2«cs%r J:^«ca^f s -*«H**I 
Kltifcft© 1 «©B-fli!M)f v 7 7 17 a, 

1 7 b t , rtZj* h y 7 **IHtt"T3 1 *f©fUH#fi£© 

f-^^rHa, 1 7 b©— ^tC«HJB*SlJ*t?© 

a^^-^isti^ttsti. tt*(ctt3iBa©a#f f - 

^«tB^ttltt$n-5, C©ti^, ACS (Add Compare 
Selection) ffiaKfclvC, f 8 - y y y \ 7 a t 1 

7 b <DW$imcmm\& vom^- zma&ftmti 

tl>Sf->^?77 17 a, 17 b©— ^^^>, flIS 
$ h/cWtt«©t»S^tttt <* *vt C > S 5 -f > ^S*ffl 
L, f-M^ 7 na, 1 7 b©ffc&©^tKS©5 

^>cc>ttur, ^sn/ca^-^fiSi^Jiiur* 
[0030] ±immz&mm<o&tmmMf'> c <tcc 

f-^A'.;77l7a, 17b©&^>&&$ 
««Cfe^Sft*^X©a#f r -^«ffl*9»J<fc«cO. 

-x^'7^^acc4oi>r, fie*iRft«3 l^'jr^as 

©t?«tt<. 0iaffia©»!!ll*-ca*C<k3&«flItti«c 

[0 0 3 l ] »L<mitZ>£* tr^bra^ffcKBi l 
«, /<x-rf*y 1 5<b. By^J^e>«B$^]^"C©l#{4 
KHCc»»pJ8Bft:±r©^*x«:otir^7>^^ h y * 
^*H«l/rcti«rACS«iaSBl 3^tH^T^>^^> 

hy v*jfiasn 2<t, futa^>^^ hy 

ISl 2 tW«3tifc^>^ h 'J ^i, ^X-rf* 
y l 5rt©-feu*£ i 6«CcfcOa!RSti*WB*JE0*r© 

/«y h y y^rtyVr 18a. 18 b CCSBtBS Wc^< 

x^ h y ? ^ccs^^r. 3i«FS!j©stt«tc*5WS«t 
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